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A rapid assessment approach for public health decision-making
related to the prevention of malaria during pregnancy
Monica E. Parise,1, 2 Linda S. Lewis,2 John G. Ayisi,3 Bernard L. Nahlen,2, 3 Laurence Slutsker,2 Richard Muga,4
S.K. Sharif,5 Jenny Hill,6 & Richard W. Steketee2

Objective To develop a rapid field assessment methodology to address the burden of malaria during pregnancy and the options for
intervening within the existing antenatal care system in Kenya.
Methods Surveys consisting of questionnaires, sampling of blood for parasitaemia and anaemia, and birth outcome assessment were
conducted in antenatal clinics, delivery units, and in the community in Kisumu and Mombasa, Kenya.
Findings The rates of maternal anaemia and severe anaemia, were, respectively, 79% and 8% in Kisumu, and 95% and 24% in
Mombasa. The rates of placental parasitaemia were 27% and 24% and the rates of low birth weight were 18% and 24% in Kisumu and
Mombasa, respectively. Women with placental parasitaemia had a higher incidence of low birth weight compared with women without
placental parasitaemia in both Kisumu (28% vs 16%, P = 0.004) and Mombasa (42% vs 20%, P=0.004). A total of 95% and 98% of
women in Kisumu and Mombasa, respectively, reported attending an antenatal clinic during their previous pregnancy.
Conclusion This methodology can be used by ministries of health to collect data for decision-making regarding malaria control during
pregnancy; it can also provide a baseline measurement on which to evaluate subsequent interventions.
Keywords Malaria, Falciparum/epidemiology/drug therapy; Pregnancy; Plasmodium falciparum/pathogenicity; Antimalarials/
therapeutic use; Anemia/etiology; Placenta/parasitology; Parasitemia; Cost of illness; Knowledge, attitudes, practice; Cluster analysis;
Cross-sectional studies; Kenya (source: MeSH, NLM ).
Mots clés Paludisme plasmodium falciparum/épidémiologie/chimiothérapie; Grossesse; Plasmodium falciparum/pathogénicité;
Antipaludique/usage thérapeutique; Anémie/étiologie; Placenta/parasitologie; Parasitémie; Coût maladie; Prise décision;
Connaissance, attitude, pratique; Sondage en grappes; Etude section efficace; Kenya (source: MeSH, INSERM ).
Palabras clave Paludismo falciparum/epidemiologı́a/quimioterapia; Embarazo; Plasmodium falciparum/patogenicidad; Antimaláricos/uso terapéutico; Anemia/etiologı́a; Placenta/parasitologı́a; Parasitemia; Costo de la enfermedad; Toma de decisiones;
Conocimientos, actitudes y práctica; Análisis por conglomerados; Estudios transversales; Kenya (fuente: DeCS, BIREME ).
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Introduction
Infection of pregnant women with Plasmodium falciparum
contributes to their children having a low birth weight, a major
risk factor for neonatal and infant mortality (1). Malaria is one of
the few causes of low birth weight that is amenable to
intervention once a woman becomes pregnant (2). The clinical
manifestations of malaria during pregnancy depend on whether
a woman has acquired antimalarial immunity and thus on the
intensity of malaria transmission where she lives. In areas of high

transmission, where women have substantial acquired immunity, P. falciparum infection during pregnancy is often asymptomatic; however, parasites can sequester in the placenta,
particularly in primigravidae and secundigravidae, and contribute to low birth weight (3–7). In areas where P. falciparum
transmission is low or varies dramatically with season, women
generally have less acquired immunity, and malaria infection
during pregnancy might be associated with maternal morbidity
in women of all parities and fetal loss (8–13).
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Rapid assessment of malaria during pregnancy
WHO recommends that women in areas of high
transmission in Africa receive intermittent preventive treatment
with an effective antimalarial drug at regularly scheduled
antenatal clinic visits after ‘‘quickening’’, i.e., when the pregnant
woman feels fetal movement for the first time (14). Given that
resources are scarce, health policy-makers must consider several
issues before deciding to invest in malaria control programmes
for pregnant women. First, the public health impact of malaria in
pregnant women, and whether certain groups of pregnant
women are at specific risk and need targeted interventions, must
be understood. Second, an effective, safe, and practical
antimalarial drug regimen must be identified. Third, an
assessment of the ability to implement the intervention within
the existing antenatal clinic system is needed. This information
can be used to direct policy development and programme
implementation and can provide a baseline measurement on
which the impact of interventions can be evaluated.
Several studies have reported on the safety and efficacy of
intermittent preventive treatment with sulfadoxine–pyrimethamine for preventing malaria during pregnancy (15–17). Here, we
describe the development and testing of a rapid field assessment
methodology to address the first and third decision-making steps
— evaluating the extent of the problem of malaria in pregnant
women and understanding the opportunities for intervention.

Methods
Development of rapid field assessment surveys
and instruments
On the basis of previous experience in examining issues
relevant to malaria during pregnancy (18, 19), we developed a
set of simplified field surveys (Table 1).

Measuring the public health impact of malaria
in pregnant women
We developed cross-sectional surveys to examine the
prevalence of malaria in pregnant women during gestation
and at delivery. Questionnaires assessed parity, demographic
and socioeconomic information, alcohol and tobacco use,
febrile illness, and use of antimalarial drugs during pregnancy.
Finger-stick blood was examined for parasitaemia and
haemoglobin levels, and axillary temperatures were measured.
Blood smears were taken from the placenta and umbilical cord.
Newly born infants were examined for clinical status and
weighed within 24 hours of birth; their gestational age was
determined by physical and neurological examination (20).
Assessing opportunities for intervention
The opportunities for providing antimalarial drugs to pregnant
women might be affected by health care facility and client
factors. Facility-dependent factors include the types of services
offered in antenatal clinics, supplies of drugs, and health care
worker practices. Client-dependent factors include the timing
and frequency of visits to the antenatal clinic by the pregnant
woman and her attitudes towards taking antimalarial drugs
during pregnancy.
Facility-dependent factors were examined using surveys
of equipment, supplies, and medications. Health care worker
practices were assessed by interviewing supervisory health care
workers and by directly observing encounters between pregnant
women and health care workers at the facility over a period of
approximately 1 week. Supervisory health care workers were
asked for information on days and hours of clinic operation,
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staffing patterns, and current recommendations and actual
practices at their facility. The time that health care workers spent
with their clients, how they prescribed or administered
antimalarial drugs, and what instructions they gave to clients
regarding use of antimalarial drugs were observed.
Client-dependent factors were assessed through exit
interviews conducted at antenatal clinics and at delivery.
Information was collected on demographics, parity, distance
they lived from health facility, reasons for attending an
antenatal clinic, antimalarial drug use during pregnancy, use of
birth attendants, understanding of advice given by the health
worker at that day’s visit, and use of antenatal clinic and place of
delivery during any previous pregnancy. Information on the
total number of visits to the antenatal clinic during pregnancy
was collected from the woman’s antenatal card at delivery.
Because women attending an antenatal clinic might not
be representative of all pregnant women in the area, a clustersample community survey of women regarding their knowledge, attitudes, and practices (KAP) about health care during
pregnancy was performed. Before the KAP survey was begun,
focus groups were conducted with women of childbearing age
to identify issues that influence their health-seeking behaviours
during pregnancy. The KAP survey collected information on
demographics, parity, socioeconomic status, beliefs about
malaria and the use of antimalarial drugs during pregnancy,
antenatal clinic attendance, other sources of health care or
advice, place of delivery, and fees charged at health care
facilities. Reasons for attending or not attending the antenatal
clinic unit were explored. When available, relevant antenatal
clinic records were examined.

Application of rapid field assessment surveys
Sites
Malaria transmission in Kenya (approximately 98% is
P. falciparum) (21) is highest from mid-April to June and varies
in intensity across the country. Two districts in Kenya were
chosen for the rapid field assessment because of their different
ethnic populations with possible differences in health-seeking
behaviour, different malaria transmission rates, and their
geographic differences. The Kisumu district in western Kenya
has very high malaria transmission, with adults experiencing
200–300 infective mosquito bites each year (22). Mombasa
district (and parts of Kilifi and Kwale districts) is coastal and
has low malaria transmission, with adults experiencing
approximately 1–8 infective mosquito bites each year (23).
Studies were completed at five government-operated
clinics in Kisumu district and at four clinics in Mombasa
district, representing one antenatal clinic from each division of
the district. Studies of delivery units were conducted in the
main government-operated referral hospitals in Kisumu and
Mombasa districts, and community surveys were conducted in
villages throughout both districts.
Conduct of survey
Surveys were conducted during and shortly after the rainy
season. Women were eligible for enrolment at an antenatal
clinic if gestation was between 13 weeks and 34 weeks. Fewer
than 5% of women in these districts make their first visit to an
antenatal clinic in the first trimester (M. Parise, personal
communication, 2001). Women with reported fever who had
blood smears indicating the presence of asexual malaria
parasites were treated with sulfadoxine–pyrimethamine
(1500 mg sulfadoxine and 75 mg pyrimethamine).
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Table 1. Information on women obtained for each of the components of the rapid assessment methodology
Information collected

Antenatal clinics
Parasitaemia
survey

Exit
interviews

Facility
survey

Delivery
units

KAPa

Demographics, parity, and SESb
History of fever
Use of antimalarial drugs
Distance travelled to facility
Attitudes regarding malaria and antenatal care

X
X
X
–
–

X
X
X
X

–
–
–
–
–

X
X
X
–
–

X
–
X
–
X

Site of last delivery
ANC attendancec
Alternative health care
Understanding of teaching
Fees paid for health care

–
–
–
–
–

X
–
X
X
–

–
–
–
–

–
X
–
–
X

X
X
X
–
X

Axillary temperature
Haemoglobin
Peripheral parasitaemia
Placental parasitaemia
Birth weight and gestational age

X
X
X
–
–

–
–
–
–
–

–
–
–
–
–

–
–
X
X
X

–
–
–
–
–

Equipment, supplies and drugs available
ANC policies and practicesc

–
–

–
–

X
X

–
–

–
–

a
b
c

KAP = community knowledge, attitudes, and practices survey.
SES = socioeconomic status.
ANC = antenatal clinic.

At each site, the KAP surveys were conducted in
30 clusters of seven women, each with households selected
using the Expanded Programme on Immunization cluster
sample survey methodology (24). In these households, all
women of childbearing age who had delivered within the past
five years were interviewed.
All women gave written informed consent. The study
protocol was approved by human subjects review boards at the
Kenya Medical Research Institute and the Centers for Disease
Control and Prevention.

Laboratory investigations
Thick smears from peripheral, placental, or umbilical cord
blood were stained with Giemsa and examined for Plasmodium
parasites. Parasites and leukocytes were counted in the same
fields until 300 leukocytes were counted. Parasite densities
were calculated on the basis of an assumed leukocyte count of
6000/ml of blood. A smear was considered negative if no
parasites were seen in 200 fields. Haemoglobin levels were
determined using a HemoCuet haemoglobin detection
system (25).
Definitions
Parasitaemia (in peripheral, placental, or umbilical cord blood)
was defined as the presence of asexual parasites in thick blood
smears. Infants were considered to have a low birth weight if they
weighed less than 2500 g and premature if they were born at less
than 37 weeks’ gestation. Anaemia, severe anaemia, and very
severe anaemia in pregnant women were defined as haemoglobin
levels of less than 11, 7, and 4 g/dl, respectively (26). Measured
fever was considered an axillary temperature >37.5 oC.
Statistical analysis
EpiInfo, SAS, and SUDAAN statistical software packages
were used for data analysis. Differences between means were
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tested using one-way analysis of variance, and differences
between proportions were evaluated by the w2 or Fisher’s exact
tests. Cluster survey analytical methods, which adjust for
correlation of data within clusters, were used for comparisons
involving the KAP community survey data set. Statistical
significance was achieved if P<0.05.

Results
Extent of malaria and its consequences
During pregnancy
The characteristics of pregnant women in the antenatal clinics
are shown in Table 2. The prevalence of maternal peripheral
parasitaemia was 51% and 40% in Kisumu and Mombasa,
respectively (Table 3). In Kisumu, prevalence was highest in
primigravidae followed by secundigravidae, whereas in
Mombasa, rates varied little with parity. Parasite densities
were low, with 80% and 69% of parasitaemic women in
Kisumu and Mombasa, respectively, having fewer than
2500 parasites/ml of blood.
Most women who reported having fever during pregnancy had taken medication — most commonly antipyretics
(55%) or chloroquine (35–40%). Among parasitaemic women
in Kisumu and Mombasa, 79% and 50% gave a history of recent
fever, respectively, and 57% and 50% of those reporting recent
fever had peripheral parasitaemia, respectively.
In Kisumu, women with severe anaemia tended to be
primigravidae and younger than women without severe
anaemia (20.2 + 5.4 years vs 23.2 + 5.7 years, respectively;
P = 0.012). In Mombasa, the highest rates of anaemia were
seen in multigravidae (53 pregnancies), although the parityspecific differences in Mombasa were not statistically
significant. In Kisumu, the prevalence of anaemia was
significantly higher among parasitaemic than aparasitaemic
women (87% vs 70%, P=0.004). In Mombasa, the prevalence
Bulletin of the World Health Organization 2003, 81 (5)
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Table 2. Characteristics of women attending antenatal clinics and participating in community surveys in Kisumu and Mombasa, Kenya
Characteristic

Antenatal clinics

Age + SD (years)
Parity
Primigravidae
Secundigravidae
Multigravidae (53 pregnancies)
Married (%)

Kisumu
(n = 186)

Mombasa
(n = 153)

Kisumu
(n = 216)

Mombasa
(n = 231)

23.0 + 5.7a

22.4 + 4.6a

26.9 + 7.3a

26.0 + 5.9a

59 (31.7)b
46 (24.7)
81 (43.5)a

58 (37.9)
37 (24.2)
58 (37.9)a

37 (17.1)
33 (15.3)
146 (67.6)a

47 (20.3)
60 (26.0)
124 (53.7)a

190 (88.0)

209 (90.5)

158 (84.9)

141 (92.2)

148 (79.6)

a

Education (completed primary school)

116 (62.4)

a

Occupation
Housewife/farming
Informal business

128 (68.8)
43 (23.1)a

SES (low/middle)

a
b
c

c

Community surveys

204 (94.4)

a

224 (97.0)

84 (54.9)

110 (50.9)

a

160 (69.3)a

136 (88.9)a
6 (3.9)a

138 (63.9)
71 (32.9)a

158 (68.4)a
60 (26.0)a

144 (94.1)
a

Denotes statistically significant differences (P<0.05) between the antenatal clinic and community survey populations within a given study site.
Figures in parentheses are percentages.
SES = socioeconomic status, measured on the basis of house construction (18, 27).

of anaemia was 98% and 93% among parasitaemic and
aparasitaemic women, respectively (P = 0.14).

At delivery
The overall prevalences of maternal peripheral and placental
parasitaemia were similar in Kisumu and Mombasa (Table 4).
The highest rates of premature delivery occurred in primigravidae. Women with placental parasitaemia had a higher
incidence of low birth weight compared with aparasitaemic
women in both Kisumu (28% vs 16%, P = 0.004) and Mombasa
(42% vs 20%, P = 0.004). In Mombasa, women delivering with
either peripheral or placental parasitaemia were more likely than
aparasitaemic women to deliver a premature infant (27% vs 9%,
P = 0.003; and 23% vs 9%, P = 0.005 for peripheral and
placental parasitaemia, respectively). Parasitaemia at delivery
was not associated with premature delivery in Kisumu.

Opportunities for malaria interventions during
pregnancy
Facility-dependent factors
All of the antenatal clinics evaluated were in operation 5 days
per week and were scheduled to be open for 7–9 hours per day.
The clinics were commonly staffed by nurses, nurse midwives,
and clinical officers. In Kisumu and Mombasa, respectively,
50% and 25% of antenatal clinics employed a laboratory
technician and 20% and 75% held a health education class for
women on the day of our evaluation.
Tetanus toxoid, chloroquine, and a microscope were
often present in antenatal clinics, but other medications and
supplies were often lacking (Fig. 1). Although certain services
(e.g. measurement of uterine size) were performed consistently, others such as dispensing or prescribing medications,
were provided for fewer than one-third of women (Fig. 2). In
Kisumu and Mombasa, women spent a total of 107 + 66 min
and 112 + 65 min, respectively, in an antenatal clinic from the
time they arrived at the clinic until the time they completed
their visit with the health care worker; approximately 17 +
20 min and 13 + 11 min of this time, respectively, were spent
with a health care worker.
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Client-dependent factors
Approximately 70 women participated in exit interviews at the
Kisumu and Mombasa antenatal clinic sites; about 60% of
women at both sites walked to the antenatal clinic, a trip that
averaged 34–45 min but which in some cases took up to
3 hours. Reasons cited for attending the clinic include health
benefits for both mother and child and to receive medications.
On the days of our visit, 24% and 1% of women received
medications in antenatal clinics in Kisumu and Mombasa,
respectively. Women delivering in hospital typically made their
first visit to the clinic at 25–27 weeks gestation; women in
Kisumu and Mombasa made 4.6 + 2.2 and 4.9 + 2.4 visits,
respectively.
The KAP surveys (Table 2 and Table 5) showed that,
although most women believed that malaria was a problem
during pregnancy, 74% also believed that antimalarial drugs
could be harmful to a pregnant woman or her fetus. Major
reasons the women gave for not delivering in a facility included
being in labour and being unable to reach a facility in time,
especially at night. In Kisumu and Mombasa, 30% and 66% of
high-risk women, respectively, defined as primigravidae and
grand multigravidae (more than five previous pregnancies),
had delivered their previous child in a health care facility.

Discussion
We developed a rapid survey methodology for assessing the
burden of malaria during pregnancy and the opportunities for
intervention. We applied these methods in two areas of Kenya to
obtain a range of representative data that might direct local
programme modifications. At each site, the assessment took 6–
8 weeks, required eight interviewers, and cost US$ 4000–6000.
On the basis of experience, we suggest that the inclusion
of three to five antenatal clinics and one to three delivery units,
chosen so as to be geographically and demographically
representative, are both adequate and feasible for a districtwide evaluation. Sample sizes are calculated to estimate
prevalence within a selected level of confidence (e.g.
approximately +10%). Additionally, programmes might elect
to calculate a sample size that is adequate for detecting a
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Table 3. Malaria and anaemia in pregnant women attending
antenatal clinics in Kisumu and Mombasa, Kenya

Table 4. Parasitaemia and birth outcomes in women delivering
in health facilities in Kisumu and Mombasa, Kenya

Characteristic

Characteristic

Study site
Kisumu
(n = 186)

Parasitaemia
Overall
Primigravidae
Secundigravidae
Multigravidae (53 pregnancies)

95 (51.1)a
62 (40.5)
41/59 (69.5) 24/58 (41.4)
21/46 (45.7) 14/37 (37.8)
22/81 (40.7) 24/58 (41.4)

Reported fever during pregnancy

149 (80.1)

119 (77.8)

Reported fever within week before enrolment 130 (69.9)

62 (40.5)

Documented fever

4 (2.2)

8 (5.2)

Mean haemoglobin + SD (g/dl)
Parasitaemicc
Aparasitaemic

9.6 + 1.7
9.2 + 2.6
10.1 + 2.9

Anaemia (Hb<11 g/dl)b
Overall
Primigravidae
Secundigravidae
Multigravidae (53 pregnancies)

146 (95.4)
147 (79.0)
52/59 (88.1) 55/58 (94.8)
32/46 (69.6) 34/37 (91.9)
63/81 (77.8) 57/58 (98.3)

Severe anaemia (Hb<7 g/dl)c
Overall
Primigravidae
Secundigravidae
Multigravidae (53 pregnancies)

36 (23.5)
14 (7.5)
9/59 (15.3) 15/58 (25.9)
5/37 (13.5)
1/46 (2.2)
4/81 (4.9) 16/58 (27.6)

Very severe anaemia (% with Hb<4 g/dl)c
a
b

c

0 (0.0)

8.1+ 1.8
7.8 + 2.1
8.3 + 4.0

5 (3.3)

Figures in parentheses are percentages.
Significant difference between mean haemoglobin in parasitaemic compared
with aparasitaemic women in Kisumu (P<0.001) and Mombasa (P=0.018).
Hb = haemoglobin.

Kisumu
(n = 505)

Mombasa
(n = 222)

Peripheral parasitaemia
Overall
Primigravidae
Secundigravidae
Multigravidae (53 pregnancies)

137 (27.1)a
69/183 (37.7)
37/108 (34.3)
29/205 (14.1)

54/220 (24.5)
27/88 (30.7)
12/53 (22.6)
15/79 (19.0)

Placental parasitaemia
Overall
Primigravidae
Secundigravidae
Multigravidae (53 pregnancies)

120 (23.8) 43/221 (19.5)
63/180 (35.0) 24/88 (27.3)
31/109 (28.4) 9/53 (17.0)
23/202 (11.4) 10/80 (12.5)

Umbilical cord parasitaemia

19 (3.8)

11 (5.0)

Reported fever during pregnancy

331 (65.5)

154 (69.4)

Reported fever within last 2 weeks
before delivery

221 (43.8)

64 (28.8)

Singleton birth weight + SD(g)b
With placental parasitaemia
Without placental parasitaemia

2911 + 479 2849 + 537
2751 + 474 2596 + 440
2954 + 469 2919 + 525

Low birth weight
Overall
Primigravidae
Secundigravidae
Multigravidae (53 pregnancies)

85/467 (18.2)
41/177 (23.2)
21/106 (19.8)
23/184 (12.5)

53/216 (24.5)
29/86 (33.7)
12/52 (23.1)
12/78 (15.4)

Stillbirths

13 (2.5)

2 (0.9)

Premature delivery (<37 weeks)

49 (9.7)

28 (12.6)

0

0

Maternal deaths
a
b

significant difference before and after an intervention.
Different programmes can incorporate the part(s) of the
methodology that are most appropriate to their situation. For
example, if a recent Demographic and Health Survey has been
completed, information on antenatal care coverage might
already be available and might not need to be collected in a
KAP survey.
Despite greatly different entomological inoculation rates
(EIRs), the epidemiology of malaria during pregnancy was
found to be similar in the two study sites. The high parasitaemia
rates in Mombasa show that placental infection can still be
substantial, even at relatively low EIRs. In an area of The
Gambia with seasonal transmission (with EIR = 20–30) (28),
high rates of placental parasitaemia (46%) were also noted (29).
Our findings are consistent with reports of similar prevalences
of P. falciparum parasitaemia across a wide range of EIRs in
Africa (30). Thus, EIRs do not appear to be a good surrogate
marker for the extent of the need for antimalarial interventions
during pregnancy. Since this study, we have conducted an
assessment in areas of even lower transmission and found
placental parasitaemia rates of 2.5% and 6.5% in Ethiopia in
areas with unstable and stable transmission, respectively. In
this instance, we did not recommend intermittent preventive
treatment (M. Parise, personal communication, 2003). These
findings highlight the need for interventions to prevent malaria
during pregnancy in a wide range of transmission areas, but also
suggest that intermittent preventive treatment is not indicated
320

Study site

Mombasa
(n = 153)

Figures in parentheses indicate percentages.
Significant difference between singleton mean birth weight in infants born
to mothers with and without placental parasitaemia in Kisumu (P<0.001)
and Mombasa (P<0.001).

in all areas. They also suggest that countries with varying
transmission patterns do not necessarily need to conduct
assessments in many districts — a few sites might be sufficient.
The assessment might be more useful in determining the
impact of interventions in areas of high transmission, rather
simply than to indicate the burden of disease.
Anaemia was a problem in both sites and the strikingly
high prevalence of severe anaemia in Mombasa is especially of
concern. Despite slightly higher prevalences of peripheral
parasitaemia in antenatal clinics in Kisumu, the rates of severe
anaemia were threefold higher in Mombasa. This study was not
designed to identify the etiologies of maternal anaemia, but
hookworm is known to be highly prevalent on the Kenyan
coast (31, 32) and might have contributed to the high anaemia
rate there. In other investigations, we found a hookworm
prevalence of 15% among pregnant women in Bungoma
district, a neighboring district to Kisumu (33).
Febrile case management is not an optimal strategy for
preventing malaria-associated low birth weight in areas of high
malaria transmission. Although recent fever was associated
with placental parasitaemia, substantial numbers of women
with placental parasitaemia will not be identified if fever history
is used to predict parasitaemia. Approximately 25–30% of
infected women reported no fever at any time during their
Bulletin of the World Health Organization 2003, 81 (5)
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pregnancy — and would not be receiving treatment if the
decision to treat was based on symptoms.
Shortages of medications and supplies were common and
contributed to missed opportunities to provide interventions at
the antenatal clinics. At the time of this study Kenya did not have
an active programme for the administration of antimalarial drugs
for preventing malaria during pregnancy, and thus women were
not receiving them in the clinics. Less than one-third of women
received haematinics or individual health education, although
some health centres held health education classes. Group health
instruction would take less time than individual instruction and
would therefore be an advantage in an understaffed system, but
it could lead to some women missing important topics because
class topics usually rotate.
Many women believed that malaria was a problem for
pregnant women that could be prevented with medications;
however, the concerns expressed about the safety of
antimalarial drugs during pregnancy will need to be addressed.
Although pregnant women frequently walked for more than
30 min to get to an antenatal clinic, and despite the incomplete
delivery of an essential package of antenatal services, they still
saw benefit in attending the clinic and made several visits.
As we have gained experience in implementing this
methodology, we have observed several ways in which it might
be improved. Focus groups and in-depth interviews among
women who are recently or currently pregnant, health care
workers, as well as among men or husbands in certain areas
(depending on cultural norms), might complement KAP
survey data. Consideration should be given to collection of data
at nongovernmental as well as governmental sites, especially in
localities where a substantial portion of women obtain care at
nongovernmental sites. In addition, the assessment could be
limited to singleton births for collection of delivery data. In
settings where the antenatal clinic system is less developed or
where the use rate of these clinics is lower than we observed in
Kenya, relevant data need to be collected in alternative sites,
such as through the traditional birth attendant system. The
collection of clinical data (parasitaemia, anaemia, low birth
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weight) during the season of high malaria transmission is
optimal so that data obtained are comparable and the impact of
subsequent interventions can be best evaluated. Finally,
because peripheral parasitaemia tends to clear within hours
to days after delivery (34), peripheral parasitaemia at delivery is
best evaluated before delivery.
Kenya has recently adopted a new malaria prevention
strategy, which is to administer intermittent preventive
treatment with sulfadoxine–pyrimethamine to all pregnant
women in malarious districts in the country (35). The findings
from our study support wide implementation of the policy.
Administering intermittent doses of sulfadoxine–pyrimethamine within the clinic (15–17) (under the observation of a
health care worker) will be feasible. This methodology can be
used by other countries or localities to provide information to
ministries of health with data to formulate policy decisions
related to malaria prevention in pregnant women. n
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Résumé
Méthode d’évaluation rapide utilisable pour la prise de décision par les organismes de santé publique
en vue de la prévention du paludisme pendant la grossesse
Objectif Elaborer une méthodologie d’évaluation rapide sur le
terrain pour examiner la charge représentée par le paludisme
pendant la grossesse et les options d’intervention dans le cadre du
système existant de soins anténatals au Kenya.
Méthodes Des enquêtes avec questionnaires, prélèvements de
sang pour la recherche de la parasitémie et de l’anémie et
évaluation de l’issue de la grossesse ont été réalisées dans des
dispensaires de soins anténatals, dans des maternités et dans la
communauté à Kisumu et Mombasa (Kenya).
Résultats Les taux d’anémie et d’anémie sévère chez la mère
étaient respectivement de 79 % et 8 % à Kisumu et de 95 % et
24 % à Mombasa. Les taux de parasitémie placentaire étaient de
27 % et 24 % et les taux de faible poids de naissance étaient de

18 % et 2 % à Kisumu et Mombasa respectivement. Chez les
enfants dont la mère présentait une parasitémie placentaire,
l’incidence du faible poids de naissance était accrue par rapport à
ceux dont la mère ne présentait pas de parasitémie, à Kisumu
(28 % contre 16 %, p = 0,004) comme à Mombasa (42 % contre
20 %, p = 0,004). Au total, 95 % des femmes ont indiqué avoir
fréquenté un dispensaire de soins anténatals au cours de leur
précédente grossesse à Kisumu et 98 % à Mombasa.
Conclusion Cette méthodologie peut être utilisée par les
ministères de la santé pour recueillir des données en vue de la
prise de décision concernant la lutte contre le paludisme pendant la
grossesse ; elle peut également fournir des données de référence
qui serviront à évaluer de futures interventions.

Resumen
Método de evaluación rápida para la adopción de decisiones de salud pública en relación con la prevención
del paludismo durante el embarazo
Objetivo Desarrollar un método de evaluación rápida sobre el
terreno para hacer frente a la carga de paludismo durante el
embarazo y determinar las opciones de intervención dentro del
sistema de atención prenatal existente en Kenya.
Métodos Se llevaron a cabo encuestas en una serie de consultorios
de atención prenatal, en unidades de parto y en las comunidades de
Kisumu y Mombasa (Kenya); las encuestas se basaron en
cuestionarios, análisis de muestras de sangre para determinar la
parasitemia y la anemia, y evaluaciones del resultado de los partos.
Resultados Las tasas de anemia materna y anemia grave, fueron,
respectivamente, del 79% y el 8% en Kisumu, y del 95% y el 24%
en Mombasa. Las tasas de parasitemia placentaria fueron del 27%
y el 24%, y las tasas de bajo peso al nacer, del 18% y el 24% en
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Kisumu y Mombasa, respectivamente. La incidencia de nacimientos
de niños con bajo peso fue mayor entre las mujeres con parasitemia
placentaria que entre las mujeres sin parasitemia placentaria, tanto
en Kisumu (28% frente a 16%, P = 0,004) como en Mombasa
(42% frente a 20%, P = 0,004). En total el 95% y el 98% de las
mujeres de Kisumu y Mombasa, respectivamente, declararon haber
acudido a un consultorio de atención prenatal durante su
embarazo anterior.
Conclusión Esta metodologı́a puede ser utilizada por los
ministerios de salud para reunir datos de valor decisional en la
lucha contra el paludismo durante el embarazo, y puede
proporcionar además unos valores de referencia para evaluar las
intervenciones posteriores.

Bulletin of the World Health Organization 2003, 81 (5)

Rapid assessment of malaria during pregnancy

References
1. McCormick MC. The contribution of low birth weight to infant mortality and
childhood morbidity. New England Journal of Medicine 1985;312:82-90.
2. Steketee RW, Wirima JJ, Slutsker L, Heymann, DL, Breman JG. The problem of
malaria and malaria control in pregnancy in sub-Saharan Africa. American
Journal of Tropical Medicine and Hygiene 1996;55(1 Suppl):2-7.
3. Steketee RW, Wirima, JJ, Hightower, AW, Slutsker, L, Heymann, DL, Breman JG.
The effect of malaria and malaria prevention in pregnancy on offspring
birthweight, prematurity, and intrauterine growth retardation in rural Malawi.
American Journal of Tropical Medicine and Hygiene 1996;55(1 Suppl):33-41.
4. Kramer MS. Determinants of low birth weight: methodological assessment and
meta-analysis. Bulletin of the World Health Organization 1987;65:663-737.
5. Brabin BJ. The risks and severity of malaria in pregnant women. Geneva: World
Health Organization; 1991. p. 1-34.
6. Reinhardt MC, Ambroise-Thomas P, Cavallo-Serra R, Meylan C, Gautier
R. Malaria at delivery in Abidjan. Helvetica Paediatrica Acta – Supplementum
1978;41:65-84.
7. Menendez C, Ordi J, Ismail MR, Ventura PJ, Aponte JJ, Kahigwa E, et al.
The impact of placental malaria on gestational age and birth weight. Journal
of Infectious Diseases 2000;181:1740-5.
8. Wickramasuriya GAW. Malaria and ankylostomiasis in the pregnant woman.
In: Wickramasuriya GAW, editor. Clinical features of malaria in pregnancy.
London: Oxford University Press; 1937. p. 5-90.
9. Menon R. Pregnancy and malaria. Medical Journal of Malaya 1972;27:115-9.
10. Heard N, Jordan T. An investigation of malaria during pregnancy in Zimbabwe.
Central African Journal of Medicine 1981;27:62-3.
11. Torpin R. Malaria complicating pregnancy. American Journal of Obstetrics and
Gynecology 1941;41:882-5.
12. Meek SR. Epidemiology of malaria in displaced Khmers on the Thai-Kampuchean
border. Southeast Asian Journal of Tropical Medicine and Public Health
1988;19:243-52.
13. MacLeod CL. Parasitic infections in pregnancy and the newborn. New York:
Oxford University Press; 1988.
14. Strategic framework for malaria control during pregnancy in the WHO African
Region. Geneva: World Health Organization; 2002.
15. Parise ME, Ayisi JG, Nahlen BL, Schultz LJ, Roberts JM, Misore A, et al. Efficacy
of sulfadoxine-pyrimethamine for prevention of placental malaria in an area
of Kenya with a high prevalence of malaria and human immunodeficiency virus
infection. American Journal of Tropical Medicine and Hygiene 1998;59:
813-22.
16. Shulman CE, Dorman EK, Cutts F, Kawuondo K, Bulmer JN, Peshu N, et al.
Intermittent sulphadoxine-pyrimethamine to prevent severe anaemia secondary to malaria in pregnancy: a randomised placebo-controlled trial. Lancet
1999;353:632-6.
17. Schultz LJ, Steketee RW, Macheso A, Kazembe P, Chitsulo L, Wirima JJ. The
efficacy of antimalarial regimens containing sulfadoxine-pyrimethamine and/or
chloroquine in preventing peripheral and placental Plasmodium falciparum
infection among pregnant women in Malawi. American Journal of Tropical
Medicine and Hygiene 1994;51:515-22.
18. Schultz LJ, Ettling M, Chitsulo L, Steketee RW, Nyasulu Y, Macheso, A, et al.
A nation-wide malaria knowledge, attitudes and practices survey in Malawi:
objectives and methodology. Tropical Medicine and Parasitology 1994;
45:54-6.
19. Schultz LJ, Steketee RW, Parise ME, Wirima JJ, Oloo AJ, Nahlen BL. Malaria
prevention during pregnancy: an antenatal intervention strategy whose time
has come. In: Roberts JH Vlassoff C, editors. The female client and the
health-care provider. Ottawa: International Development Research Centre;
1995. p.113-28.

Bulletin of the World Health Organization 2003, 81 (5)

20. Dubowitz LM, Dubowitz V, Goldberg C. Clinical assessment of gestational age
in the newborn infant. Journal of Pediatrics 1970;77:1-10.
21. Spencer HC, Kaseje DC, Collins WE, Shehata MG, Turner A, Stanfill PS, et al.
Community-based malaria control in Saradidi, Kenya: description of the
programme and impact on parasitaemia rates and antimalarial antibodies.
Annals of Tropical Medicine and Parasitology 1987;81 Suppl 1:13-23.
22. Beier JC, Perkins PV, Onyango FK, Gargan TP, Oster CN, Whitmire RE, et al.
Characterization of malaria transmission by Anopheles (Diptera: Culicidae)
in western Kenya in preparation for malaria vaccine trials. Journal of Medical
Entomology 1990;27:570-7.
23. Mbogo CN, Snow RW, Kabiru EW, Ouma JH, Githure JI, Marsh K, et al.
Low-level Plasmodium falciparum transmission and the incidence of severe
malaria infections on the Kenyan coast. American Journal of Tropical Medicine
and Hygiene 1993;49:245-53.
24. Henderson RH, Sundaresan T. Cluster sampling to assess immunization
coverage: a review of experience with a simplified sampling method. Bulletin
of the World Health Organization 1982;60:253-60.
25. von Schenck H, Falkensson M, Lundberg B. Evaluation of ‘‘HemoCue,’’ a new
device for determining hemoglobin. Clinical Chemistry 1986;32:526-9.
26. Report of the African Regional Consultation on Control of Anemia in
Pregnancy; 1989 Sept 25-29; Brazzaville. Brazaville: WHO Regional Office
for Africa; 1989. p. 9. AFRO document AFR/MCH/86. Available from: URL:
http://whqlibdoc.who.int/afro/-1993/AFR_MCH_86.pdf
27. Ettling M, Steketee RW, Macheso A, Schultz LJ, Nyasulu Y, Chitsulo L. Malaria
knowledge, attitudes and practices in Malawi: survey population characteristics. Tropical Medicine and Parasitology 1994;45:57-60.
28. Lindsay SW, Alonso PL, Armstrong Schellenberg JR, Hemingway J, Adiamah JH,
Shenton FC, et al. A malaria control trial using insecticide-treated bed nets
and targeted chemoprophylaxis in a rural area of The Gambia, West Africa. 7.
Impact of permethrin-impregnated bed nets on malaria vectors. Transactions of
the Royal Society of Tropical Medicine and Hygiene 1993;87 Suppl 2:45-51.
29. Menendez C, Todd J, Alonso PL, Lulat S, Francis N, Greenwood BM. Malaria
chemoprophylaxis, infection of the placenta and birth weight in Gambian
primigravidae. Journal of Tropical Medicine and Hygiene 1994;97:244-8.
30. Beier JC, Killeen GF, Githure JI. Short report: entomologic inoculation rates and
Plasmodium falciparum malaria prevalence in Africa. American Journal of
Tropical Medicine and Hygiene 1999;61:109-13.
31. Latham MC, Stephenson LS, Hall A, Wolgemuth JC, Elliot TC, Crompton DW.
Parasitic infections, anaemia and nutritional status: a study of their
interrelationships and the effect of prophylaxis and treatment on workers in
Kwale District, Kenya. Transactions of the Royal Society of Tropical Medicine
and Hygiene 1983;77:41-8.
32. Shulman CE, Graham WJ, Jilo H, Lowe BS, New L, Obiero J, et al. Malaria is
an important cause of anaemia in primigravidae: evidence from a district
hospital in coastal Kenya. Transactions of the Royal Society of Tropical Medicine
and Hygiene 1996;90:535-9.
33. Williams HA, Mungai M. Rapid assessment for district-based malaria
prevention during pregnancy: evaluating the problem and opportunities for
intervention — Bungoma District, Kenya. Atlanta (GA): Centers for Disease
Control and Prevention; 1999.
34. Nguyen-Dinh P, Steketee RW, Greenberg AE, Wirima JJ, Mulenda O, Williams
SB. Rapid spontaneous postpartum clearance of Plasmodium falciparum
parasitaemia in African women. Lancet 1988;2:751-2.
35. The Republic of Kenya national guidelines for diagnosis, treatment and
prevention of malaria for health workers. Nairobi: Ministry of Health; 1997.

323

